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A survey of equine abortion and perinatal foal losses in Hungary
during a three-year period (1998-2000)
Abstract
Cases of equine abortion and perinatal foal losses were investigated in Hungary during a three-year
period (1998-2000). Samples from aborted equine fetuses and newborn foals (total n = 96) were
examined using bacteriological, virological, pathological, immunohistochemical (IHC), molecular
biological and serological methods. The cause of abortion and perinatal foal loss was identified in 67/96
cases (70%); viral infection was found in 22 (23%), viral and bacterial coinfection in 1 (1%), bacterial
infection in 23 (24%), protozoan infection in 1 (1%) and fungal infection in 2 cases (2%).
Morphological lesions suggestive of infection were recorded in 2 (2%) and non-infectious causes in 16
cases (17%).
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Cases of equine abortion and perinatal foal losses were investigated in 
Hungary during a three-year period (1998–2000). Samples from aborted equine 
fetuses and newborn foals (total n = 96) were examined using bacteriological, vi-
rological, pathological, immunohistochemical (IHC), molecular biological and se-
rological methods. The cause of abortion and perinatal foal loss was identified in 
67/96 cases (70%); viral infection was found in 22 (23%), viral and bacterial co-
infection in 1 (1%), bacterial infection in 23 (24%), protozoan infection in 1 (1%) 
and fungal infection in 2 cases (2%). Morphological lesions suggestive of infec-
tion were recorded in 2 (2%) and non-infectious causes in 16 cases (17%). 
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There are several comprehensive publications about the infectious and 
non-infectious aetiology of perinatal foal losses in the Western European coun-
tries and the USA (Platt, 1973; Benten et al., 1977; Whitwell, 1980; Pospischil et 
al., 1992; Giles et al., 1993; Hong et al., 1993a; Tengelsen et al., 1997; Smith et 
al., 2003). A similar study has not yet been done in Hungary. The objective of 
this study was to investigate the occurrence of infectious agents and non-
infectious factors and their role in perinatal foal losses in this country. 
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Materials and methods 
Samples 
Veterinarians were asked to send as many aborted or newborn foals as 
possible for postmortem examination between 1998 and 2000, during the three-
year period of the study. Tissue samples were collected in 96 cases during that 
period. The breed of the fetuses/newborn foals was available only in 22 cases: 
thoroughbred (7), Lipizzaner (8), trotting (3), Belgian cold-blooded (1), Hungarian 
halfblooded (1), pony (1) and quarter horse (1). The samples came from 57 farms 
located in different parts of Hungary. The whole fetus was sent for investigation 
in 87 cases and organs only in 5 cases; newborn foals were examined in 4 cases. 
The fetal membranes were available for investigation in 77 cases. Additionally, 
blood samples from 63 aborted mares were sent in for laboratory examination. 
The abortions occurred from the 5th to the 11th month of pregnancy. 
Gross pathological and histopathological examination 
After gross pathological examination a total of 548 tissue samples from 
different fetal organs (lung, heart, liver, spleen, kidney, brain, adrenal gland, 
lymph node, small intestine, thymus) and fetal membranes were fixed in 10% 
buffered formalin and embedded in paraffin wax. One to three pieces from the 
allantochorion were collected and a total of 117 tissue samples from the placenta 
were examined. Sections of 4 µm thickness were stained with haematoxylin and 
eosin (HE). At least liver, kidney and fetal membranes were stained with 
Warthin-Starry silver methenamine impregnation for detection of Leptospira. All 
tissue samples from the placenta were stained with Gömöri methenamine silver 
staining to demonstrate fungi and nocardioform actinomycetes. Additionally, 
Giemsa staining, Brown-Brenn staining and periodic acid-Schiff reaction (PAS) 
were used to detect bacteria and fungi in suspect cases. The von Kossa staining 
was also employed to demonstrate calcium deposits in the tissues in a few cases. 
Bacteriology 
Samples from the stomach contents and fetal membranes and occasionally 
those from the lungs, spleen, liver and kidneys were cultured aerobically for 
2 days on nutrient and 10% sheep blood agar. Bacteria were identified on the ba-
sis of their colony morphology, Gram staining and biochemical properties (API, 
BioMérieux, France). Microbial pathogens were identified according to Quinn et 
al. (1994). Smears were made from the chorionic surface and rarely also from the 
fetal stomach contents, and stained by Stamp’s method. 
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Virus isolation and polymerase chain reaction 
To detect equine herpesvirus type 1 (EHV-1) or equine arteritis virus 
(EAV), virus isolation (VI) was attempted from the spleen, lungs and liver in all 
cases as published elsewhere (Szeredi et al., 2003; 2005a). Samples from lungs 
and/or spleen were examined with polymerase chain reaction (PCR) using the 
method published earlier (Szeredi et al., 2005a) in four cases. Allantochorion 
samples were examined for the presence of Chlamydiaceae by a nested PCR 
procedure, and the PCR products were sequenced (Szeredi et al., 2005b). 
Immunohistochemical examination 
At least the fetal membranes, fetal lungs and/or liver were investigated to 
demonstrate of EHV-1. All placental and fetal tissue samples were examined for 
the presence of EAV and Chlamydiaceae. At least the liver, kidneys and fetal 
membranes were examined for Leptospira spp. All placental tissue samples were 
investigated for the presence of Encephalitozoon spp., Neospora (N.) caninum and 
Toxoplasma (T.) gondii. In one suspect case the presence of Histoplasma (H.) cap-
sulatum was also examined by IHC. An anti-BCG antibody-based IHC (Szeredi et 
al., 2008) was used to detect bacteria (except chlamydiae and Leptospira), fungi or 
protozoa in all cases with these infections and in 2 cases where the lesions sugges-
tive of infection were evident in the fetal organs, but no pathogen could be recog-
nised (Table 2). The most important details of the IHC are indicated in Table 1. 
Serology 
The blood samples of 63 aborted mares were tested for the presence of 
EAV and Salmonella (S.) Abortusequi by microneutralisation and serum aggluti-
nation tests, respectively, 63 mares for EHV-1 antibodies by microneutralisation 
test, 57 mares for Chlamydiaceae-specific antibodies by complement fixation 
test (CFT), 63 mares for leptospiral antibodies (Grippotyphosa, Hardjo, Sejroe, 
Icterohaemorrhagiae, Pomona and Tarassovi) by microscopic agglutination test, 
and 59 mares for Brucella antibodies by indirect ELISA.  
 
 
Results 
In 67/96 cases (70%) the cause of abortion and/or perinatal foal loss was suc-
cessfully identified, whereas in 29/96 (30%) no cause was found (Table 2).  
Abortions with suggested infection 
Lesions suggestive of infection were observed in 2/96 cases (2%). There 
was a mild to moderate pneumonia in one and mild serous hepatitis in the other 
case, but no pathogen could be detected. 
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Table 1 
Details of the immunohistochemical methods 
Specificity of the primer antibody Company Antigen demasking Dilution of  the primer antibody Detection system 
EHV-1, goat serum VMRD, Pullman, WA, USA MW* 1:12,000 PAP¶, Dako, Glostrup,  
Denmark  
EAV, Mab$  Szeredi et al., 2005a MW 1:1,000 LSAB2 Kit-HRP, Dako  
Chlamydial-LPS, Mab Progen GmbH, Heilderberg,  
Germany 
Protease # 1:200 LSAB2 Kit-HRP, Dako  
Leptospira spp., rabbit serum NVSL**, Ames, USA MW 1:10,000 EnVisionTM+ HRP, Dako  
T. gondii, rabbit serum Biogenex, San Ramon, CA, USA Protease 1:400 LSAB2 Kit-HRP, Dako 
E. cuniculi, rabbit serum Institute of Parasitology,  
University of Zurich, Switzerland 
No treatment 1:1,000 ChemMate® Detection Kit, 
Dako 
N. caninum, goat serum VMRD  Protease 1:2,000 PAP 
H. capsulatum, goat serum Immuno Mycologics, Norman,  
OK, USA 
MW 1:10,000 PAP 
Mycobacterium bovis (BCG),  
rabbit serum 
Dako  MW 1:20,000 EnVisionTM + HRP, Dako 
*in microwave oven at 750 W, for 20 min in citrate buffer, pH 6.0; ¶Peroxidase-antiperoxidase test; $mouse monoclonal antibody; #0.1% protease 
XIV solution (Sigma Aldrich Co.) at 37 °C for 10 min; **National Veterinary Services Laboratories 
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Table 2 
Cause of abortions/deaths in 96 perinatal foals 
Cause of abortion Number of cases (%) 
Viral agent  22 23 
EHV-1    15 16 
EAV    7 7 
Viral and bacterial agent  1 1 
EAV + Pseudomonas aeruginosa   1 1 
Bacterial agent  23 24 
Chlamydophila psittaci   1 1 
C. psittaci (suspected cases)   10 10 
Leptospira spp.    3 4 
Escherichia coli   2 2 
Streptococcus equinus   1 1 
Streptococcus equi subsp. zooepidemicus   2 2 
Staphylococcus equorum   1 1 
Gram-negative rods   2 2 
Gram-negative coccus   1 1 
Protozoal agent  1 1 
Encephalitozoon cuniculi   1 1 
Fungal agent  2 2 
Zygomycetes spp.    1 1 
Histoplasma capsulatum   1 1 
Non-infectious abortions  16 17 
Placental insufficiency   5 6 
Twins   2 2 
Umbilical cord torsion   2 2 
Congenital malformations on the head   1 1 
Dystocia   1 1 
Trauma of the mare   2 2 
Severe calcium deposition in the fetal organs and placenta   2 2 
Hyperlipaemia of the mare   1 1 
Lesion suggestive of infection but no agent identified  2 2 
Not determined  29 30 
Total   96 100 
Virus-induced abortions 
Viral causes of abortions were found in 23/96 cases (24%). EHV-1-
induced abortion/death of newborn foals were diagnosed in 15/96 cases (16%) 
(14 fetuses and 1 newborn foal) from 11 studs (19%). The abortions took place 
between November and May. The number of cases gradually increased, reaching 
a peak in February (4 cases) and decreased thereafter. All of these aborted fe-
tuses were more than 8 months old. One aborted mare showed severe colicky 
symptoms before abortion and the placenta was partly retained in the uterus; all 
other mares aborted without showing any preceding clinical sign. The macro-
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scopic and microscopic changes were highly suggestive of EHV-1 infection in all 
cases. The most consistent microscopic lesions were found in the lungs and liver. 
Intranuclear inclusion bodies could be found only in 25 (35.2%) of the 71 virus-
positive tissue samples. EHV-1 was isolated in 13 cases, while IHC detected two 
additional cases. EHV-1 antigen was found in several organs, and it was consis-
tently detected in the lungs in large amounts. Further good choices for antigen 
detection were the liver and the lymphoid organs. The serum samples of the 
aborted mares were positive for EHV-1 in 4/63 cases (6%). 
EAV-induced abortions were diagnosed in 8/96 cases (8%) from 6/57 
(10.5%) studs. The results of that study have been reported previously (Szeredi et 
al., 2005a). Briefly, the abortions took place in January (3 cases), February (3 
cases), April (1 case) and June (1 case). All of these aborted fetuses were over 7 
months of age. The abortion was sporadic in all of the studs except for one (cases 
1–3), where there was an abortion storm when 11 (41%) of the 27 pregnant 
mares aborted within a few weeks. The placenta was partly retained in the uterus 
in one case. Pseudomonas (P.) aeruginosa was isolated in pure culture from the 
liver, stomach content and placenta in this case, and diffuse, severe, chronic, 
suppurative placentitis with allantoic adenomatous hyperplasia was observed. 
Large numbers of bacilli were found in the allantochorion. Only non-specific 
macroscopic changes could be seen in four fetuses and no alterations were ob-
served in the remaining cases. Histological lesions (mild vasculitis, mild perivas-
culitis, perivascular and intramural oedema and fibrinoid necroses) were ob-
served in 7/8 cases (87.5%). Virus isolation was successful in 1/8 case (12.5%), 
and the virus was detected with PCR in 4/4 cases (100%) and with IHC in 7/8 
cases (87.5%). In one case, an almost fourfold titre elevation was measured in 
the mare two weeks after the abortion. The overall seroprevalence of EAV infec-
tion was 65% in the 63 aborted mares.  
Bacterial abortions 
Bacterial causes of abortion were found in 23/96 cases (24%) (Table 2). 
The presence of Chlamydiaceae was demonstrated by IHC and PCR in 64/77 
cases (83%) from 41/49 different farms (84%). Chlamydiaceae were found in 
only 3 of the cases in Stamp-stained smears prepared from the allantochorion, 
while the complement fixation test (CFT) gave positive result only in 2/57 of 
these cases (4%). The most important results of laboratory examinations in cases 
with chlamydial infections are presented in Table 3. 
Three cases of Leptospira-induced equine abortions were identified on 3 
large breeding farms. The mares aborted in the 9th and 10th month of pregnancy. 
None of the mares had clinical symptoms around the time of abortion. All the 
three mares had antibodies in titres of 1:100 to 1:3200 against several Leptospira 
serovars. Characteristic microscopic and macroscopic lesions occurred in fetuses 
and fetal membranes. Leptospira was detected by silver staining in all 3 cases but 
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in far fewer tissues than by IHC; IHC was positive in 19/21 (90.5%), whereas 
silver staining only in 8/21 tissue samples (38.1%). A total of 5/63 (8%) mares 
had leptospira-specific antibodies. No antibodies were found for Brucella and S. 
Abortusequi in any cases. The most important results of other bacterium-induced 
abortions are summarised in Table 4. 
Abortion caused by fungi 
Zygomycetes sp.-induced abortion occurred in one case in the 9th month of 
pregnancy. Severe, chronic, suppurative placentitis with mild allantoic adenoma-
tous hyperplasia and villus necrosis with focal calcification were observed on the 
cervical pole. Fungal hyphae were demonstrated in the necrotic material covering 
the villi with Gömöri methenamine silver staining, PAS and Giemsa staining and 
in large numbers by anti-BCG antibody-based IHC. The fungus was determined 
as Zygomycetes sp. according to its morphology.  
Histoplasma capsulatum was the cause of death of a newborn foal in one 
case. Microscopically, multiple focal suppurative inflammation containing large 
amounts of round yeasts 2–3 µm in diameter resembling Histoplasma was found 
in the kidney. The organism was Gram-negative, strongly visible with Warthin-
Starry staining and anti-BCG antibody-based IHC and weakly with Gömöri 
methenamine silver staining, and there was no reaction with PAS. The organisms 
were labelled with the anti-H. capsulatum antibody.  
Abortion caused by protozoa 
Encephalitozoon sp.-induced abortion occurred in one case in the 11th 
month of pregnancy. The chorionic surface of the fetal membranes was greyish-
white in irregular areas. Multiple focal lympho-histiocytic villitis accompanied by 
marked hypertrophy of the chorionic epithelial cells in the arcades and rarely villus 
necroses were observed in the allantochorion. Several chorionic epithelial cells 
were distended by solitary intracytoplasmic vacuoles containing 5–50 elongated 
and nucleated Gram-positive organisms 1–2 µm in size. These organisms stained 
positively with IHC using E. cuniculi-specific serum and the anti-BCG antibody. 
No Encephalitozoon sp. was found in the other placentas, and no N. caninum 
or T. gondii could be detected in any of the fetal membranes. 
Abortion of non-infectious cause 
Non-infectious causes of abortion/death of newborn foals were found in 
16/96 cases (17%) (Table 2). The abortions occurred between the 7th and 11th 
month of pregnancy. The diagnosis of placental insufficiency was established in 
5 cases, where focal chorionic necrosis with loss of villi was observed in large 
areas, especially on the cervical pole, and at the same time no pathogens could be 
detected at these sites.  
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Table 3 
The most important results of laboratory investigations in 64 cases of chlamydial infection* 
Cause of abortion Number of cases Results of laboratory investigations 
C. psittaci-induced abortion 1 Characteristic gross pathological and histological lesions#, no other infec-
tious or non-infectious factors 
C. psittaci-induced abortion (suspected cases) 10 Mild histological lesions$, no other infectious or non-infectious factors 
Abortions of infectious causes other  
than C. psittaci 
22 Gross pathological and histological lesions characteristic for viral, bacterial, 
fungal or protozoa infection, and detection of the responsible microbes  
Abortions of non-infectious causes 14 Gross pathological, histological lesions or clinical history characteristic for 
non-infectious factors  
No cause of abortion 17 No gross pathological or histological lesions 
*C. psittaci was detected only in the placenta; #ecchymoses on the tongue, tracheal mucosa and epicardium, moderate suppurative placentitis, mild 
interstitial fetal pneumonia with mild perivasculitis and acute thrombi, hepatitis with multiple necrotic foci, multiple fresh haemorrhages in the 
heart; $mild lympho-histiocytic placentitis 
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Table 4 
Tissue lesions and detection of bacteria by bacterial culture, histological and immunohistochemical methods in cases of bacterial abortion (except 
chlamydiae and Leptospira)* 
Organs with bacteria 
Case Bacterium species Lesions Organs with positive  bacterial culture Brown-Brenn-staining Anti-BCG-IHC 
1 E. coli severe, chronic, suppurative placentitis,  
mild allantoic adenomatous hyperplasia  
on the cervical pole 
placenta, liver,  
spleen, lung, stomach  
content 
liver, placenta placenta, liver, spleen, 
lung,  
kidney, brain 
2 E. coli acute, suppurative pneumonia and serous  
hepatitis 
placenta, liver, lung,  
stomach content 
lung, liver, spleen,  
kidney, brain 
lung, liver, spleen, 
brain 
3 Str. equi subsp.  
zooepidemicus 
severe, chronic, suppurative placentitis,  
allantoic adenomatous hyperplasia on the  
cervical pole, mild multifocal lympho-histiocytic 
pneumonia and acute thrombi  
placenta placenta, liver,  
spleen, lung 
liver, spleen, lung 
4 Str. equi subsp.  
zooepidemicus 
severe, chronic, suppurative placentitis,  
allantoic adenomatous hyperplasia on the  
cervical pole, mild subacute suppurative  
hepatitis, acute thrombi in the brain 
placenta, liver,  
spleen 
placenta placenta, liver, brain 
5 Staph. equorum severe, chronic, suppurative placentitis on  
the cervical pole 
stomach content placenta placenta, lung 
6 Str. equinus diffuse pyogranulomatous pneumonia with  
multinucleated Langhans’ giant cells, diffuse,  
severe, acute suppurative placentitis 
lung, stomach  
content 
lung no staining 
7 Gram-negative  
coccobacilli 
mild, multiple focal acute suppurative  
bronchopneumonia 
negative lung lung 
8 Gram-negative  
bacilli 
diffuse severe subacute purulent necrotic  
placentitis, mild allantoic adenomatous  
hyperplasia, subacute purulent hepatitis  
negative placenta placenta 
9 Gram-negative  
bacilli 
diffuse severe necrotic, purulent placentitis,  
mild lympho-histiocytic interstitial hepatitis 
negative placenta placenta 
*Abortion occurred between the 7th and 11th month of pregnancy 
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Severe calcium deposition in the fetal organs and placenta were identified 
as the cause of abortion in 2 cases that occurred in the 11th month of pregnancy 
on two different farms, at the same time of the year (April). The mares showed 
no clinical symptoms and no other cases of abortion occurred in the studs around 
the time of abortion. The animals had received no vitamin or mineral feed sup-
plements. The fetal lungs were diffusely consolidated and there was a greyish-
whitish marble-like pattern on the cut surface. The calcium was almost evenly 
distributed in the alveolar and bronchiolar wall, alveolar lumen, and the endothe-
lial layer of blood vessels in the lung, in the lumen of several renal tubules, and 
in the connective tissue in most of the villi of the allantochorion.  
Miscellaneous 
Mild to moderate adenomatous hyperplasia of the allantoic epithelial cells 
of the allantochorion was observed in 9/96 cases (9%). In six cases Zygomycetes 
sp., E. coli, Str. equi subsp. zooepidemicus (two cases), EAV+P. aeruginosa, and 
non-cultivable Gram-negative bacilli were the cause of abortion, respectively. In 
one case, placentitis with a suspected aetiology of C. psittaci infection and in two 
cases placental insufficiency was diagnosed.  
Full-thickness necrosis with a diameter of 2–10 cm in 1–3 locations in the 
cervical pole of the allantochorion was observed in 7/96 cases (7%). These round 
to oval areas had a sharp, rounded border and the allantochorion was as thin as 
paper. In four cases EAV, EAV+P. aeruginosa, Zygomycetes sp. and Str. equi 
subsp. zooepidemicus was the cause of abortion, respectively. In three cases pla-
cental insufficiency was diagnosed. 
Abortions of non-determined cause 
Neither lesions nor pathogens could be found in 29/96 cases (30%).  
 
 
Discussion 
In the last 30 years several studies were published about the aetiology of 
equine abortions from the USA (Giles et al., 1993; Hong et al., 1993a; Tengelsen 
et al., 1997), UK (Platt, 1973; Whitwell, 1980; Smith et al., 2003), Germany 
(Benten et al., 1977) and Switzerland (Pospischil et al., 1992). To our knowl-
edge, a research of similar subject has not yet been published from Middle and 
Eastern European countries. There is only one Hungarian report, which high-
lights the records of diagnostic veterinary laboratories in this field (Szabó, 1969). 
In that study, 143/322 cases (44.4%) of equine abortion was caused by infec-
tions. The most important causative agent was EHV-1 (33.6%) followed by S. 
Abortusequi (8%), Str. spp. (1.2%) and Staph. spp (1.2%). 
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The cause of the perinatal foal losses could be determined in 67/96 cases 
(70%) in this study. The majority of these cases had an infectious origin [51/96 
(53%)]. The most important infectious causes were viral infections [23/96 
(24%)]. The prevalence of EHV-1-induced abortions was reported to be between 
3–25% in Europe and the USA, which is fairly similar to our results (Luttmann 
et al., 1971; Hong et al., 1993a). Our results are also similar to the findings of a 
recently published Hungarian study, in which 10.5% of the equine abortion cases 
were caused by EHV-1 infection (Hornyák et al., 2006). However, the preva-
lence in our study is half of that found earlier in Hungary (Szabó, 1969). Charac-
teristic macroscopic and microscopic lesions were seen in all cases. Diagnosis of 
EHV-1-induced abortion/death of newborn foals has to be supported by specific 
detection of the viral agent, which was done by IHC and VI in this study. IHC 
proved to be slightly more sensitive than VI.  
One-third of the viral abortions examined in this study were caused by 
EAV. This is higher than the result of another Hungarian study published re-
cently, where only 13% of the abortions of viral origin were caused by EAV in-
fection (Hornyák et al., 2006). The high frequency in our study might be due to 
the equine arteritis epidemic occurring in Hungary around the time of the study. 
No suggestive gross pathological changes were evident, but specific histological 
lesions (vasculitis, perivasculitis) were found in different organs in 75% of the 
cases. PCR was slightly more sensitive than IHC in detecting EAV in fetal organs. 
In one case the co-infective P. aeruginosa induced a severe, chronic, suppurative 
placentitis. 
Equine abortion induced by bacterial infection occurs with a 3–18% fre-
quency (Pospischil et al., 1992; Giles et al., 1993; Hong et al., 1993a), which is 
slightly lower than the rate found by us. In this study, some of the bacteria in-
volved in equine abortion were opportunistic pathogens that reach the placenta 
through the uterine cervix causing ascending placentitis. Since these bacteria are 
rather common in animals and in their environment, bacterial culture in itself 
does not have diagnostic value. It is crucial to seek tissue lesions and the corre-
sponding microorganism side by side. These goals were fully achieved in line 
with each bacterium-induced abortion in this study. Findings in cases of abor-
tions induced by E. coli, P. aeruginosa, S. equorum and Str. equi subsp. zooepi-
demicus were similar to those reported earlier (Hong et al., 1993b). However, 
this is the first detailed pathological description of equine abortion induced by 
Str. equinus. Pyogranulomatous inflammation with multinucleated Langhans’ gi-
ant cells in the lungs was found to be the most prominent fetal lesion in this case. 
This picture is rather similar to that seen in cases of equine abortions induced by 
Cellulosimicrobium cellulans, H. capsulatum and Rhodococcus equi (Rezabek et 
al., 1993; Bolin et al., 2004; Szeredi et al., 2006). Although in three cases no bac-
teria could be cultured, a bacterium-induced abortion was diagnosed because of 
the clear evidence of bacteria in the tissue lesions. Bacterium isolation failure 
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could be due to antibiotic treatment in one case, but in the other two cases its cause 
could not be determined. 
Some bacteria – such as C. psittaci or Leptospira – reach the placenta and 
eventually the fetus via the haematogenous route. In 3–25% of equine abortions, 
lesions suspicious for infection can be found in the placenta and/or in the fetal 
organs, but no pathogen can be picked up (Giles et al., 1993; Hong et al., 1993a; 
Tengelsen et al., 1997). According to our results C. psittaci may be responsible at 
least for some of these abortions. However, in the majority of the cases the role 
of chlamydial infection in equine abortion could be not determined, which needs 
further research. 
Leptospira-induced equine abortions were found only sporadically and the 
clinical and pathological findings were similar to those earlier (Hong et al., 
1993b). Our experience shows that IHC is more sensitive than silver staining in 
the detection of Leptospira in tissue sections. 
The results of this study indicate the sporadic occurrence of equine abor-
tion induced by Encephalitozoon sp. in Hungary, which is consistent with earlier 
reports from the USA and South Africa (Van Rensburg et al., 1991; Patterson-
Kane et al., 2003). Other protozoa like T. gondii and N. caninum were found to 
occur in horses by serology (Dubey et al., 1999; Lindsay, 2001; Gupta et al., 
2002). Even N. caninum was proved to cause equine abortion (Dubey and Porter-
field, 1990). Moreover, T. gondii was shown to be able to cross the equine pla-
centa (Marques et al., 1995). In spite all of these results we could not find T. 
gondii or N. caninum in the allantochorion in any of the cases. 
Fungi are reported to cause equine abortion in 2–6% of the cases, which is 
similar to our results (Hong et al., 1993a; Giles et al., 1993). The lesions were 
similar to those described earlier (Rezabek et al., 1993). 
Different types of non-infectious abortions were also recognised, most of 
which are well known from the literature. Severe, generalised soft-tissue miner-
alisation was observed in two cases: this has already been reported in a suckling 
foal (Estepa et al., 2006), but not yet in aborted equine fetuses. The abortions 
were sporadic on both farms and not related to any change in feeding practice or 
the use or misuse of mineral supplements. No significant differences were found 
between the serum levels of Ca and Mg in these two mares and their aborted fe-
tuses as compared to animals involved in abortion cases of unknown aetiology 
(data not shown). Based on the above-mentioned data, the cause of severe calci-
fication of fetuses and fetal membranes is still unknown. 
An umbilical cord of excessive length was clearly identified as the cause 
of ischaemic necrosis of the cervical pole in 3.1% of the cases in one study 
(Smith et al., 2003). Full-thickness necrosis was found in 7% in this study; 4 
cases had viral and/or bacterial infection, and 3 cases were classified as placental 
insufficiency. The lesion resembled chronic ischaemic infarct. The origin of 
these alterations could not be determined, because the umbilical cord was not at-
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tached to the fetus in any of the cases. More recently, torsion of the umbilical 
cord was found to be responsible for equine abortions in almost 40% of the cases 
in the UK (Smith et al., 2003). The low prevalence of this disorder in our study 
might be due to the fact that in most of the cases the umbilical cord had already 
been detached from the fetus, preventing the correct assessment of twisting. 
Placentitis was found to be the cause of equine abortions in 9.8–25% of 
the cases and almost 70% of these cases were associated with infections (Hong et 
al., 1993b; Smith et al., 2003). In this study 23/77 cases (30%) revealed placenti-
tis and all of the cases had an infectious origin (data not shown). Twenty cases 
were caused by bacterial infections and further three cases by viral, protozoan 
and fungal infections. In this study the highest frequency of placentitis could be 
attributed to the occurrence of C. psittaci infection. 
The proportion of abortions of unknown aetiology was similar (30%) to 
earlier reports revealing rates ranging from 7.7 to 33% (Pospischil et al., 1992; 
Giles et al., 1993; Hong et al., 1993a; Smith et al., 2003). In 8/29 cases (28%) 
the placenta was not available for examination, which may explain the negative 
results in these cases. In the remaining cases feeding defects or disturbances in 
the hormonal regulation of the mare might have been the cause of abortion.  
A definitive diagnosis of equine abortion is possible in the majority of the 
cases. In order to reach the highest probability for a definitive diagnosis it is very 
important to send in the whole fetus and fetal membranes for examination, ac-
companied by a detailed clinical history. The use of sensitive diagnostic methods 
like PCR and IHC together with detailed pathological examinations can signifi-
cantly increase the probability of detecting infections in cases of equine abortion.  
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